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ABSTRACT. Independent characters—genitalia (male and female), DNA barcodes, and laival foodplants—show that Telles arcalaus (Stoll), 

despite its exceedingly distinctive facies and small size, belongs in the genus Thracides, where it relates closely to Thracides phidon (Cramer). 

Because phidon and arcalaus are the type species of their respective genera and Thracides is the older name, Telles is a synonym of Thracides. 

Because the only other species in Telles, T. pyrex Evans, is not a species of Thracides, it is incertae sedis. Either in Trinidad or in Para, Brazil, 

as in Area de Conservacion Guanacaste (ACG), Costa Rica, cateqrillars oi' Thracides phidon and Thracides arcalaus, new combination, eat 

plants in the genera Heliconia and Mu.sa (Zingiberales), whereas members of the Thracides nanea species complex eat Cijclanthus and As- 

plundia (Cyclanthaceae). Taxa of the mostly South American nanea species complex include Thracides nida Evans, new status and, in ACG, 

T. chiricana Rober, new status. For now, owing to the numbers of cryptic species recently discovered within supposedly well-known species of 

neotropic hesperiids, the taxa treated here are viewed as moiphospecies. DNA barcodes, which have proved so useful in distinguishing among 

cryptic species, are noteworthy in this study for supporting the union in a single genus of ostensibly unrelated species. 

Additional key words: morphospecies, secondaiy- sex character, panneotropic, Zingiberales, Cyclanthaceae, “Telles” pyrex Evans incertae sedis. 

Ever since Scudder & Burgess (1870), genitalia have 
been used effectively in distinguishing and describing 
species of skipper, butterflies. But what follows is an 
example of their utility  (still underexploited) in pulling a 
misclassified species into the proper genus (Bums 1994, 
1996). 

Because the facies of Telles arcalaus (Stoll) is both 
complex and strange (Figs. 1-4), it was startling when 
the male genitalia, upon KOH-dissection, looked 
familiar. Might deja vu reflect genitalic convergence? 
No. Direct comparison of the new genitalia dissection 
(Figs. 16-18) with prior ones (Figs. 19-24) revealed 
morphologic similarity too pervasive for anything other 
than close phylogenetic relationship. It was clear that 
Telles arcalaus, a species in the K Group of neotropic 
hesperiids (Evans 1955), really belongs in Thracides, a 
genus in Evans’s O Group. 

Genitalic characters for this move are supported by 
characters derived from life histories and DNA 
barcodes: a neighbor-joining tree links Thracides 
arcalaus, new combination, with Thracides phidon 
(Cramer); and cateipillars of both species eat Heliconia 
latispatha and H. irrasa (Heliconiaceae) in Area de 
Conservacion Guanacaste (ACG) in northwestern Costa 
Rica. 

The disparate characters noted above are illustrated 
and discussed, along with some others, in a broader 
context below. But first, consider the rationale for 
applying certain names to several of the taxa involved. 

Names 

Because the type species of Thracides 1819 is phidon 
and that of Telles 1900 is arcalaus, because these tu^o 
species are congeneric, and because Thracides is the 
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older generic name, Telles is a synonym of Thracicles. 

Over tire course of the long, erratic taxonomic histoiy 

that preceded its segregation in the monoty|5ic genus 

Telles, arcalaus was variously placed in five other 

genera: Papilio, Aiigiades, Hesperia, Goniloba, and 

Proteides (Mielke 2005). 

Telles pijrex Evans (1955), the only species added to 

Telles, was described from a single Colombian female, 

caught in 1932. Owing to her sex, Evans did not 

examine and figure genitalia. Study of the facies and 

genitalia of another female, taken in eastern Peru in 

1992, shows that pijrex is not a species of Telles (see 

pijrex Postscript). So pijrex cannot follow arcalaus to 

Thracides and is left, for now, without a generic name, 

in nomenclatural limbo (incertae sedis). 

Recent literature (Mielke 2004, 2005) ascribes seven 

species, exclusive ol'arcalaus, to Thracides. However, in 

light of the 14 cnptic, relatively specialized, neotropic 

skipper species recently shown to be masquerading as 

two, common, widespread, and ecologically generalized 

species, each described in 1775—i.e., Astraptes 

fulgerator (Walch) and Perichares philetes (Gmelin) 

(Hebert et al. 2004, Burns et al. 2008)—some species of 

Thracides may comprise species complexes. Until more 

data are available, the tiixa noted in this paper should be 

viewed as moqrhospecies. 

If  an ACG moiqohospecies turns out to be a member 

of a superspeeies or a species complex, its specific name 

may change. Take the simplest case: both Thracides 

arcalaus and T. phidon were originally described from 

Surinam, wliich is historically, geographically, and 

ecologically so far remov^ed from AGG that the 

populations in AGG may well be specifically distinct 

from their counteqoarts in Surinam (and adjacent areas) 

and need different names. Nevertheless, provided that 

the original specific name has not been too broadly and 

uncritically applied, it can be a convenient and helpful 

(though hopefully temporaiy) peg on which to hang 

new biologic data for analysis and discussion. 

Not so simple is the third species of Thracides reared 

in AGG, which belongs to a “nanea species complex.” 

Even a provisional name for what is in AGG is 

debatable. Thracides nanea (Hevvltson) itself is a 

skipper of the Amazon drainage (eastern Peru to Para, 

Brazil) and Maranhao, Brazil (from which it vvtis 

described). Two subspecies have been described from 

extremely limited material: T. nanea chiricana Rober 

(1926) from one male from Ghiriqui and T. nanea nida 

Ev’ans (1955) from one male and one lemale from 

interior Golombia. Both original de.scriptions are brief; 

and, in an important respect, Robers is incorrect (he 

states that the male has no stigma vv'hen, in fact, it has a 

good one). Thracides nanea nida differs from T. nanea 

nanea primarily in having a vvliite hyaline spot in 

forevvlng space 3. Although Rober did not say so, T. 

nanea chiricana, like T. nanea nanea, lacks this spot; 

and Mielke (1989), having examined holot\q)es, 

synonymized the former with the latter, without 

discussion. The seven AGG specimens in the nanea 

complex have this spot (but its expression is so variable 

that in one male it is reduced to a tiny point, and so it 

may occasionally v-anish). Inasmuch as AGG specimens 

share this spot with the male holotvqve of T nanea nida, 

that name might apply to them. 

However, in Evans’s diy-dissection of the nida 

holotv-pe’s genitalia (glued to a bit of card on the 

specimen’s pin), the vTilvae are pointed at their distal 

end. See the valval caricature for nida in Evans (1955: 

pi. 87), which is actually less pointed than are the valvae 

themseEes. Ev'ans also indicates that the v'alvTie of 

nanea are still more pointed than are those of nida. The 

valvae of T. nanea and T. nida, new status, differ 

significantly from each other and differ shaqrly from the 

rounded v^alvae of AGG males (Fig. 26). Indeed, valvae 

are rounded in all three of the Thracides species in 

AGG (Figs. 17, 20, 23, 26). Because genitalic form is 

usually stable within skipper species (but see Burns 

2000 for a striking exception), it is safe to assume that 

neither T. nanea nor T. nida is conspecific with the 

AGG population. 

Although the latter may represent a fourth taxon in 

the nanea complex, a consemitive (but tentative) action 

extends the name T. chiricana, new status, to the AGG 

population, owing to the pro.ximiU of Ghiri(|ui (w'estern 

Panama) to AGG and to the similarity of the skipper 

fauna and the ecosystems in these tw'o areas. Future 

studies may show that the shape, in males, of the 

forevvlng spot in space 2 (which looks like a parenthesis 

in the four AGG males but like an Erlenmeyer flask in 

the male chiricana holotvpe) is more important in 

discriminating betvv^een species than is presence vs. 

absence of the variably expressed spot in space 3; but 

that remains to be seen. In the nanea complex (and, no 

doubt, in myriad others), arriving at names that are both 

apt and stable will  require ample samples from many 

and various localities and further analysis. 

Facies (Figs. 1-15) 

Wings (Fig.s. 1-12). Dark wings (ventrally reddish 

brown) with a structural blue to greenish blue sheen, a 

few hyaline white forevving spots, and v^entrally orange 

palpi are elements of the prevailing color pattern in 

Thracides. Thracides chiricana exemplifies this pattern 

(Figs. 9-12). Two South American species, T. 

panimeron H. 11. Druce and T. thrasea (Hevvltson), 

always lack white spots. 
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Figs. 1-12. Adults of three species of Thracides in dorsal and ventral view: T. arcalaus (top row), T. phidon (middle row), T. chir- 

icana (bottom row); males (columns 1 and 3), females (columns 2 and 4); dorsal (columns 1 and 2), ventral (columns 3 and 4). 

Voucher codes denote reared specimens from Area de Conserv'acion Guanacaste, Costa Rica. Specimens in USNM. 1, 3, 07-SRNP- 

42031. 2, 4, Cana, 400 m, Darien, Panama, 10 September 1982, leg. G. B. Small (Burns genitalia dissection X-5795). 5, 7, 03- 

SRNP-34311. 6, 8, 04-SRNP-48834. 9, 11, 05-SRNP-5086. 10, 12, 03-SRNP-204.35. 

White spots usually include two in the cell; and, in 

most of the spotted species, one spot is directly above 

the other. These spots are so much larger in females 

than in males that they unite (Figs. 10, 12). In shaip 

contrast, the upper cell spot of T. arcalaus and T. phidon 

is not above the lower one but distal to it. The proximal, 

lower spot in both of these species is medium-sized and 

expressed to the same degree both dorsally and 

ventrally (Figs. 1-8). The distal, upper spot is similar in 

size to the proximal one and is equally expressed on 

both wing surfaces in T. arcalaus (Figs. 1-4). But in T. 

phidon, the distal spot is far smaller than the proximal 

one and is usually expressed ventrally (Figs. 7, 8); and 

when it appears dorsally (in -60% of 88 individuals 

examined), it is only a point. 

Though bizarre, much of the appearance of T. 

arcalaus (Figs. 1-4) relates to other species of Thracides 

(primarily to T. phidon [Figs. 5-8], which, itself, departs 

appreciably from its congeners). In T. arcalaus, the 

ventral ground color of both pairs of wings, although 

paler than in other species, is still reddish brown. The 

pale yellowish hyaline spots of the forewing are white 

spots in other species. On the ventral forewing, the 

bright yellow strip along the proximal half of the costa 

Figs. 13-15. Stigma, centrally located on the dorsal forewing of the Thracides males in Figs. 1, 5, and 9. 13, T. arcalaus, absent. 

14, T. phidon, vestigial. 15, T. chiricana, well-developed. 
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Figs. 16-21. Male genitalia oi' Thracicles arcalans (aliove), di.s.section X-5764, voucher 03-SRNP-8957, and T. pJtidon (below), dis¬ 

section X-5541, voucher ()()-SRNP-2()27, from ACG, Costa Rica (specimens in USNM). 16, 19, Tegnmen, uncus, and valvae in dor¬ 

sal view; scale = 1 mm. 17, 20, Genitalia in leit lateral view; scale = 1 mm. 18, 21, Jnxta in dorsal view; scale = 0.5 mm. 
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Figs. 22-27. Male genitalia oi Thracides phidon (above), dissection X-5546, voucher ()()-SRNP-2549, and T. cliiricaiia (Ijelow), 

dissection X-6669, voucher ()5-SRNP-5087, from ACG, Costa Rica (specimens in USNM). 22, 25, Teguiueu, uncus, and valvae in 

dorsal view; scale = 1 mm. 23, 26, Genitalia in left lateral view; scale = 1 mm. 24, 27, Jnxta in dorsal view; scale = 0.5 mm. 
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I''iG.s. 28-31. I'Vniale genitalia oi Tliracidcs (specimens in USNM); scale = 1 niin. 28, T. arcalaus, ventral view; Colon (Sta. Rita), 

1.500 ft [457 in], Panama, 15 Fehniaiy 1991, leg. S. S. Nicolay; dissection X-5794. 29, 30, T. pJiulon, ventral and right lateral views; 

A(X;, CJosta Rica; dissection X-.5.544, voucher OO-SRNP-l 1721.31, T. chiricana, ventral \iew; ACG. Costa Rica; dissection X-6670, 

voucher 03-,SRN P-204.34. 
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corresponds to a white strip in T. phidoii; and the wider, 

duller yellow patch at the distal end of the costa 

corresponds to a largely pale lilac patch in T. phidon. At 

the proximal end of this ventral forewing patch, small, 

yellow subapical spots in spaces 6, 7, 8, and 9 

correspond to tiny bluish lilac spots usually visible in 

more or less unworn specimens of T! phidon. Dorsally, 

in T. arcalaus, these yellow subapical spots are 

conspicuous in spaces 6, 7, and 8 and may even become 

hyaline. Similarly, on both surfaces of the hindwing of T. 

arcalaus, yellow submarginal spots in spaces 2, 3, 4, 5, 6, 

and 7 correspond to pale greenish to bluish spots on the 

ventral hindwing of T. phidon, and to those of T. cilissa 

(Hewitson), as well. (In T. arcalaus, the spots in spaces 

4 and 5 are tiny and not always present.) On the ventral 

hindwing of T. arcalaus, distal to these spots, light 

yellow overscaling (which is most evident in the upper 

part of space Ic and in spaces 2 and 3) corresponds to 

sparser overscaling in the same places in T. phidon. 

Basically, many spots, much yellow, and the 

suppression of structural blue, plus a few unique 

features of the proximal ventral hindwing, are what 

superficially set T. arcalaus far apart from its 

congeners—that, and its obviously smaller size (Figs. 

1-12). 

Stigma (Figs. 13-15). In Thracides, this male 

secondary sex character of the dorsal forewing varies 

from all to nothing. When well-developed, as it is in T. 

chiricana (Figs. 9, 15), it is wide and tripartite, 

extending from near the middle of vein 1 to the origin of 

vein 3, with parts one and two together spanning space 

lb and part three spanning the proximal part of space 2; 

there, part three mns mostly along the lower edge of the 

cubital vein; the bottom of part three is medially 

displaced, and therefore conspicuously offset from part 

two. The stigma is greatly and variably reduced in T. 

phidon (Figs. 5, 14), in which it is narrow and relatively 

straight instead of conspicuously staggered; the parts 

vary not only in length but also in presence (i.e., part 

two, and especially part three, may be missing; and part 

three, when present, is always so short that it never even 

approaches the cubitus). Thracides arcalaus (Figs. 1, 

13) lacks a stigma. 

Genitalia (Figs. 16-31) 

Dissected genitalia that are free instead of mounted 

can be viewed from every angle, and they can be placed 

side by side and oriented in parallel. Their liberation is 

critical for comparing species, especially those with 

similar to virtually identical genitalia. So is an 

appreciation of individual variation. The genitalia of two 

males of T. phidon are illustrated (Figs. 19-24) in order 

to give some sense of intraspecific variation, which must 

be taken into account in detecting real interspecific 

differences in moiphology. 

Male genitalia (Figs. 16-27). The general genitalic 

theme in Thracides involves (1) an uncus that is wide 

and, at its distal end, undivided; (2) a valva with (in 

lateral view) a long, low, roughly rectangular body 

whose dorsal half distally splits to form a distinctive, 

dorsally dentate division, situated in a slightly more 

mesial plane; (3) a juxta with a pair of short, rounded, 

anteriorly to anterolaterally directed lobes; and (4) a 

penis with a dorsodistal ptiir of more or less mammate 

titillators. 

In dorsal view (Figs. 16, 19, 22, 25); (1) Where the 

tegumen joins the uncus is a mid-dorsal, membranous 

area with a strongly cuiwed anterior margin; and 

flanking this area are sclerotized, posteriorly directed 

projections of the tegumen. In T. arcalaus, the 

membranous area is wider, leaving narrow tegumen 

projections that taper to a shaiq? point. This area is 

narrower, leaving wide, bluntly rounded projections in 

both T. phidon and T. chiricana-, but it is narrower in T. 

chiricana than it is in T. phidon. (2) The distal end of 

the uncus is concave in T. arcalaus, more or less straight 

in T. phidon, and straight to convex in T. chiricana. (3) 

The distolateral lobes of the uncus are more 

protuberant in T. arcalaus and T. phidon than they are 

in T. chiricana, but are more evenly rounded in T. 

arcalaus and T. chiricana than they are in T. phidon. (4) 

The paired anterior lobes of the juxta (Figs. 18, 21, 24, 

27) are relatively narrow and far apart in T. phidon, 

wader and closer together in T. arcalaus, and wadest and 

closest in T. chiricana. 

Female genitalia (Figs. 28-31). The lamellae 

antevaginalis and postvaginalis are the two major 

sclerotized elements. Those of ACG Thracides have the 

following aspect in ventral view: (1) A lamella 

antevaginalis that is peripherally U-shaped but, at the 

bottom of the U, expanded into a wide, robust, 

midventral piece (with a flared base) extending 

posteriorly, ventral to both the ostium bursae and a 

membranous area (resembling an inverted U) that joins 

the anterior edge of (2) a lamella postvaginalis that is 

about as wide as the lamella antevaginalis, but smaller, 

and shaped like a very low W, with a pair of small, short, 

medially pointing lobes at the top of the W. 

In the middle of the membranous area that separates 

the two lamellae, some sclerotization runs from the 

ostium bursae to (or at least partway to) the lamella 

postvaginalis. The ductus bursae and coipus bursae are 

membranous. The connection of the ductus seminalis to 

the ductus bursae is as far posterior as possible, i.e., at 

about the level of the ostium bursae. 

Obvious interspecific differences are in the shape of 
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the niidventral sclerotized piece that extends 

posteriorly, beneath the ostium bursae, from the bottom 

of the U of the lamella antevaginalis. This piece is large 

and rectangular, with splayed sclerotized sides, in T. 

arcalaus (Fig. 28); large, with a pair of (variably 

e.xpressed) lateral lobes in T. phiclon (Fig. 29); and 

smaller, laterally tapered, and distally a bit concave 

(altogether suggesting a symmetric volcanic cone) in T. 

chiricana (Fig. 31). The paired, short, medially directed 

lobes at the top of the lamella posh^aginalis W are well- 

developed in both T. arcalaus and T. phiclon and are 

moderately developed in T. chiricana. (Note that the 

size and shape of these lobes—and of the W itself—vary 

\\'ith the angle of obseiwation and with the degree to 

which the lamella postx'aginalis is tilted. The lobes 

appear smaller in Figs. 29 and 31 than they really are.) 

F0015PLANTS (Table 1) 

In ACG, T. phiclon cateipillars have been found 

feeding primarily on Heliconia (Heliconiaceae) and 

secondarily on an introduced species of Musa 

(Musaceae). (A single record of T. phiclon on 

Pleiostaclujci leiostaclujci [Marantaceae] is suspect 

because the plant may be misdetermined.) Two of the 

Table 1. Larval fooclplants of tliree .specie.s oi Thracides in 

Area de Consen acic3n Cinanacaste, northwestern Costa Rica, 

and miniber of rearing records for each species of plant. 

Thraciden arcalaus 

Heliconiaceae 

Heliconia irrasa 3 

Heliconia latispatha 2 

Thracides pbidon 

Heliconiaceae 

Heliconia irrasa 33 

Heliconia lalispailw 644 

Heliconia longa 5 

Heliconia lonriflora 3 

Heliconia niaihiasiae 22 

Heliconia nuiallica 16 

Heliconia poffmantha 53 

Heliconia ioHuosa 2 

Heliconia umhrophila 10 

11 el icon ia vaginal is 52 

Heliconia waffieriana 1 

.VInsaceae 

Mn.sa acuminata (introduced) 102 

Thracides chiricana 

Gyclantliaceae 

Asplunclia niicroplii/lla 16 

Asplunclia utilis 20 

(hiclanfhus hipaiiitns 5 

five reared specimens of T. arcalaus ate Heliconia 

Icitispathci, which seems to be by far the most favored 

loodplant of T. phiclon; and the other three specimens 

ate H. irrasa, which T. phiclon also uses. The above plant 

families are closely related and are grouped in the order 

Zingiberales. On the other hand, cateipillars of T. 

chiricana have been found mostly on two species of 

Asplunclia but also on Ci/clanthus (both in the unrelated 

family Cyclanthaceae). 

Foodplant selection is geographically conservTitive. In 

Para, Brazil, Moss (1949) found cateipillars of T! phiclon 

feeding “on Banana [Musa], Heliconia, and similar 

plants,” and of T. ncineci (in a species complex that 

includes T. chiricana) on Cijclanthus hipartitus. In 

Trinidad, M. |. W. Cock “twice reared [T. arcalaus] from 

lanae collected on Heliconia hirsuta,” and F. J. 

Simmonds reared it once from H. psittaconim (Cock 

2005). 

This particular pattern of foodplant selection 

invoKdng genera in both the Zingiberales and 

Cyclanthales is unique among the many lepidopteran 

species that have been reared to date in ACC (Janzen & 

Hallwachs 2008). 

Immatures (Figs. 32-37) 

Cateipillars (Figs. 32-35). In frontal view, the 

light brown head of the last instar caterpillar of T. 

phiclon presents five big, bold, black spots whose 

arrangement resembles that of the dots denoting five on 

dice. The central spot is on the frontoclypeus, and the 

peripheral spots are at roughly 2, 4, 8, and 10 o’clock. 

There may be an additional spot, generally less obvious 

than the others, at 12 o’clock. In frontal view, the head 

of the last instar cateqvillar of Tl chiricana is similar, but 

with an obvious sixth black spot at 12 o’clock and a 

tendency for the peripheral spots to connect to the 

central spot. Powdeiy white wax produced by Thracicles 

cateqiillars can mask the pattern on the head (but not 

the appearance of the body, which is already pale and 

almost patternless). 

The cateq^illar of T. arcalaus, which has rarely been 

found in ACC, must resemble that of T phiclon because 

the parataxonomists wdio have encountered it have 

called it T. phiclon and therefore hav’e seen no reason to 

take its picture and swell an ample photographic record 

of a common species. 

The spot patterns in Moss’s (1949: plate V, figs. 19, 

20) frontal views of the heads of cateipillars of T. phiclon 

and T. ncineci from Para, Brazil, recall those described 

and illustrated here (Figs. 32, 34). On the other hand. 

Cock’s (2005: fig. 38) dorsolateral view and verbal 

description of a mature T. arcalaus cateqiillar indicate a 
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Figs. 32-37. Head (frontal view) and entire la.st-instar cateipillar, pins pnpa (dorsal and left lateral views), of Thracides from ACCJ. 

Costa Rica. 32, 33, T phichm, vouchers ()l-SRNP-4824. 06-SRNP-21519. 34, 35, T chiricana. 0.3-SRNP-2()435. 36, 37, T phidon, 

Ol-SRXP-2400. 
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much reduced spot pattern (hut, since the text also 

notes that the head is “entirely covered with white waxy 

powder,” some elements may possibly be obscured). 

The arresting head patterns of T. phkion and, 

especially, T. chiricana approach the crisper, black on 

orange patterns o^Neoxeniades hida (Hewdtson) and N. 

pJuviasilva Burns (Janzen & Hallwachs 2008) in what is 

probably the sister genus to Thracides. 

Pupa (Figs. 36, 37). The most striking feature of 

the light green pupa of T. phidon is a single, conical, 

slender, elongate, pointed “horn” that projects straight 

foiward from the anterior end of the head. In lateral 

\Tew (Fig. 37), the downward slope of the dorsal edge of 

the thorax and head continues into the horn at the same 

angle. The body of the pupa is long, narrow, and 

cylindrical, with a uniform diameter. Cock (2005) 

describes the “frontal spike” of T. arcalaus as “strongly 

curved upwards for distal half.” 

In its general form, the pupa is similar to those of the 

closely related species N. luda and N. phiviasilva (whose 

green pupae are patterned, however, \\Tth a heavy dorsal 

and dorsolateral speckling of small browm spots) and to 

1% 

Thracides arcalaus 08-SRNP-2303 658bp 

Thracides arcalaus 07-SRNP-42031 658bp 

Thracides arcalaus 03-SRNP-8957 645bp 

Thracides phidon 03-SRNP-5694 504bp 

Thracides phidon 00-SRNP-2027 562bp 

 Thracides phidon OO-SRNP-12419 631 bp 

J Thracides phidon 04-SRNP-4587 658bp 

J Thracides phidon 04-SRNP-48834 658bp 

I I Thracides phidon OO-SRNP-11721 562bp 

Thracides phidon OO-SRNP-14285 562bp 

Thracides phidon 96-SRNP-10058 490bp 

Thracides phidon 04-SRNP-48852 658bp 

Thracides phidon 05-SRNP-55306 658bp 

Thracides phidon 06-SRNP-60123 658bp 

Thracides phidon 06-SRNP-60121 658bp 

Thracides phidon 04-SRNP-24940 658bp 

Thracides phidon 03-SRNP-5698 645bp 

Thracides phidon 04-SRNP-48851 658bp 

Thracides phidon 04-SRNP-23817 658bp 

Thracides phidon 06-SRNP-60132 658bp 

Thracides phidon 05-SRNP-55307 658bp 

Thracides phidon 04-SRNP-48254 658bp 

Thracides phidon 07-SRNP-56308 658bp 

Thracides phidon 07-SRNP-56103 658bp 

Thracides phidon 07-SRNP-65571 658bp 

 Thracides phidon 04-SRNP-24737 658bp 

“I  Thracides phidon 07-SRNP-58354 614bp 

I Thracides phidon 07-SRNP-58358 631 bp 

H Thracides chiricana 03-SRNP-20434 645bp 

Thracides chiricana 03-SRNP-20435 645bp 

Thracides chiricana 05-SRNP-5087 658bp 

Thracides chiricana 05-SRNP-3714 658bp 

Thracides chiricana 05-SRNP-5086 658bp 

 Thracides chiricana 05-SRNP-3713 658bp 

"L Thracides chiricana 04-SRNP-30136 627bp 

Fig. .38. Neighbor-joining tree based on Kiniiira two-parameter distances tor COI DNA barcodes of three species of Thracides 

reared in ACG, Costa Rica. Species name, voiiclier code, and setpience length (i.e., number of base pairs, or lip) given for eacli in- 

div'idual. 
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those of species in more distantly related genera such as 
SaUana, Calpodes, Fanoquina (whose thorax is dorsally 
humped), and Aroma (whose horn, although conical, is 
basally broad, shai'ply upturned, and bright white; and 
whose thorax and anterior abdomen are each dorsally 
humped) (janzen & Hallwachs 2008). 

DNA Barcodes (Fig. 38) 

Together, moiphologic evidence and foodplant choice 
indicate that T. arcalaus is genetically closer to T. phidon 
than it is to T. chiricana; and a genomic fragment as 
limited as a barcode says the same thing (Fig. 38). The 

Table 2. GenBank numbers for the individuals in Fig. 38. 
Numbers beginning with DQ were published in Hajibabaei et 
al. 2006; numbers beginning wath FJ are new. 

03-SNRP-8957 DQ293590 

03-SNRP-20435 DQ29.3593 

03-SNRP-20434 DQ293594 

04-SNRP-30136 DQ293595 

03-SNRP-5694 DQ293596 

03-SNRP-5698 DQ293597 

OO-SNRP-11721 DQ293598 

OO-SNRP-12419 DQ293599 

OO-SNRP-14285 DO293600 

OO-SNRP-2027 DQ293601 

96-SNRP-10058 DQ293602 

05-SNRP-3713 FJ769051 

05-SNRP-5086 FJ769052 

05-SNRP-3714 FJ769053 

05-SNRP-5087 FJ7690.54 

06-SNRP-60132 FJ769055 

06-SNRP-60121 FJ769056 

06-SNRP-60123 FJ769057 

05-SNRP-.55307 FJ769058 

05-SNRP-55306 FJ769059 

04-SNRP-24737 FJ769060 

04-SNRP-48254 FJ769061 

04-SNRP-23817 FJ769062 

04-SNRP-48851 FJ769063 

04-SNRP-24940 FJ769()64 

04-SNRP-48852 FJ769065 

04-SNRP-48834 FJ769066 

04-SNRP-4587 FJ769067 

07-SNRP-58358 FJ76906S 

07-SNRP-58354 FJ769069 

07-SNRP-65571 FJ769070 

07-SNRP-56103 FJ769071 

07-SNRP-.56308 FJ769072 

08-SNRP-2303 FJ788099 

07-SNRP-42031 FJ788100 

agreement of data as different and independent as these 
makes a convincing case for the relationship. This is not 
to say that additional information from DNA sequences 
of certain nuclear genes is irrelevant, but only that, for 
some taxonomic puiposes, the cheap, fast, short barcode 
may be all the molecular data required. 

GenBank numbers for all barcoded specimens appetir 
in Table 2. 

Geogr.aphic Distribution 

Tliracides is a panneotropic genus ranging from 
Me.xico to Bolhia, Paraguay, northeastern Argentina, 
and southern Brazil. Both T. phidon and T. arcalaus are 
widespread, spanning all but the southmost extent of 
the generic range. Each of these taxa probably consists 
of more than one biologic species. Thracides chiricana 
is rare in collections and of limited and uncertain 
distribution (knowm from Gosta Rica and Panama). It is 
the northern taxon in the nanea species complex, which 
is mainly South American (known from Golombia, 
eastern Peru, and Brazil) (see Names). 

PYREX Postscript (Figs. 39-42) 

The following illustrations and observations are 
provided both to w'arrant the exclusion of pijrex from 
Thracides and to aid future efforts in placing this 

40 , 1 cm 

Figs. 39, 40. Adult female of pijrex, ‘TX-XI-1992 100 km L [ = 
east of] / PUERTO MALDONADO / PERU. Tello leg.,” Mielke 
collection (Burns genitalia dissection X-6392). 39, Dorsal view'. 
40, Ventral view. 
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Figs. 41, 42. Female genitalia (cli.ssection X-6392) of inatecl pi/rex in Figs. 39, 40. Long bnrsa copnlatri.x showTi in hvo parts; per¬ 
sistent spermatophore(s) indicated; scale = 1 mm. 41, Ventral view. 42, Right lateral view. 

skipper to genus. The wings of pi/rex (Figs. 39, 40) are 

rounder than are those of Thracides, and tiie forewing 

does not extend as far beyond the hindwdng as it does in 

Thracides. In Thracides the club of the antenna swells 

gradually, but conspicuously, and then decreases slightly 

in thickness before turning shaqrly backward into a 

long, delicate apiculus. The nudum segments are 

somewhat evenly divided between the club and the 

apiculus (e.g., 7/10 in T. arcalaus, 8/10 to S/ll in T. 

phidon, 8/10 to 9/13 in T. chiricana, and 8/10 to 9/12 in 

the remaining species of Thracides). In the lone 

specimen of pi/rex, the less damaged antennal club 

(which lacks one or more terminal segments) is slender 

throughout, the apiculus is not shaqrly reHexed, and the 

nudum (comprising 12-h segments) is entirely on the 

apiculus. 

Genitalia can be just as useful in removing misfits 

from a poHq^hyletic genus as they are in bringing truly 
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congeneric species together. Compare the mostly 

membranous female genitalia of pijrex (Figs. 41, 42) 

with the much more sclerotized female genitalia ol 

Thracides (Figs. 28-31). In ptjrex, the lamella 

antevaginalis is anteroventrally membranous and 

laterally sclerotized in a pair of small plates. As in 

Thracides, the sclerotized lamella postvaginalis is 

narrow and transverse, spanning the width of the 

genitalia; but its posterior edge, in pi/rex, is shaped like 

a bracket whose posteriorly directed, midventral point is 

slightly notched. The beginning of the ductus bursae is 

lightly sclerotized ventrally and ventrolaterally. The 

connection of the ductus seminalis to the ductus bursae 

is conspicuously anterior to the ostium bursae. The 

outer edge of an ovipositor lobe, in lateral view, is 

straight instead of cui-ved; and the entire structure looks 

more rectangular than elliptical. 

Differences in the shape of the coipus bursae are 

irrelevant. The coipus bursae is collapsed in reared 

females (Figs. 29-31) because they are virgin. In wild- 

caught females (Figs. 28, 41, 42), the coipus bursae is 

distended because those females have mated and 

received one or more spermatophores—parts of which 

persist in the figured pyre.v female (Figs. 41, 42), despite 

KOH-dissection. 

Acknowledgements 

We thank Sarah Burns lor divers assistance, Donald Hai'vey 

for dissecting genitalia. Young Sohn for figuring genitalia, Karie 

Darrow for photographing adults and assembling plates, Olaf 

Mielke for photos of holotypes and the loan of critical speci¬ 

mens, Tanya Dapkey for plucking and shipping legs for DNA 

barcoding, parataxonomists for finding and rearing cateipillars 

and adults, ACG for conserving the ecosystems in which they 

live, Sujeevan Ratnasingham for facilitating analysis of the DNA 

sequence data, and Stephanie Kirk for aid with lab work. Sup¬ 

port for this study came from the National .Museum of Natural 

History Small Grants Program (J.M.B.); from National Science 

Foundation grants BSR 9024770 and DEB 9306296. 9400829, 

9705072, 0072730, and 0515699 (D.II.J.); and from grants from 

the Gordon and Bettv Moore Foundation and Genome Canada 

through the Ontario Genomics Institute (P.D.N.H.). 

Literature Cited 

Burns, J. M. 1994. Genitalia at the generic level: Atnjtone re¬ 

stricted, Anatnjtone resurrected, new genus Qiiasimel- 

iana—and yes! we have no Mellaiias (Hesperiidae). J. 

Lepid. Soc. 48: 273-337. 

_. 1996. Genitalia and the proper genus: Codatmctua gets 

luiisie and uvtjdixa—in a compact cijda group—as well as a 

/u/.sferectomy, while Cepliise gets part of Polt/flirix (Hes- 

periidae: Pyrginae). J. Lepid. Soc. 50: 17.3-216. 

_. 2000. Pyrgus coinimtnis and Pyrgus albescens (Ilesperi- 

idae: Pyrginae) are separate transcontinental species with 

variable but diagnostic valves. J. Lepid. Soc. 54: 52-71. 

Burns, J. M., D. H. Janzen, M. I-Iajibabaei, W. Hallwaciis, & 

P. D. N. Hebert. 2008. DNA barcodes and civqrtic species 

of skipper butterflies in the genus Penchares in Area de 

Consen’acion Guanacaste, Costa Rica Proc. Natl. Acad. Sci. 

USA 105: 6350-6355. 

Cock, M. J. W. 200.5. The skipper butterflies (He.speriidae) of 

Trinidad. Part 13, Hesperiinae, genera group K. Living 

World, J. Trinidad and Tobago Field Nat. Club 2005: 23—47. 

Evans, W. H. 1955. A catalogue of the American Hesperiidae in¬ 

dicating the classification and nomenclature adopted in the 

British Museum (Natural Plistory). Part IV (Groups H to P). 

Hesperiinae and Megathymiuae. British Museum, London. 

499 pp., pis. 54—88. 

II.vjiBABAEi,  M., D, H. Janzen, J. M. Burns, W, Hallvvachs, & 

P. D. N. Hebert. 2006. DNA barcodes distinguish species 

of tropical Lepidoptera. Proc. Natl. Acad. Sci. USA 103: 

968-971. 

Hebert, P. D. N., E. H. Penton, J. M. Burns, D. PL Janzen, & 

W. Hallvvachs. 2004. Ten species in one: DNA barcoding 

reveals ciyptic species in the neotropical skipper butterfly 

Astraptes fulgerator. Proc. Natl. Acad. Sci. USA 101: 

14812-14817. 

Janzen, D. H. & W. Hallvvachs. 2008. Event-based database of 

cateiqvillars, their host plants, and their parasitoids in Area 

de Conserv'acion Guanacaste, northwestern Costa Rica. 

(http://janzen.sas.upenn.edu). 

Mielke, O. H. H. 1989. Sobre os tipos de Hesperiidae descritos 

por Roeber (Lepidoptera). Rev Brasileira Zool. 6: 131—146. 

_. 2004. Hesperioidea. Pp. 3—11, 25—86. In Lamas, G. (ed.). 

Checklist: Part 4A, Hesperioidea-Papilionoidea. In Hepp- 

uer, J, B. (ed.). Atlas Neotrop. Lepid. vol. 5A. Assoc. Trop. 

Lepid., Scientific Publishers, Gaine.sville, Florida. 

_. 2005. Catalogue of the American Hesperioidea: Hes¬ 

periidae (Lepidoptera), vol. 5, Hesperiinae 2, pp. 

1059—1383. Soc. Brasileira Zook, Curitiba, Brazil. 

.VIoss, A. M. 1949. Biological notes on some “Hesperiidae” of 

Para and the Amazon (Lep. Rhop.). Acta Zool. Lilloana 7: 

27-79, pis. I-V. 

Rober, j. 1926. Neue tropische Falter. Ent. Rundschau 43: 

26-27. 

ScuDDER, S. H. & E. Burgess. 1870. On asymmetiy in the ap¬ 

pendages of hexapod insects, especially as illustrated in the 

lepidopterous genus Nisoniades. Proc. Boston Soc. Nat. 

Hist. 13: 282-306. 

Received for publication 3 December 2008; revised and 

accepted 30 April  2009. 


